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Description

Cross Reference to Related Application

[0001] This application is being filed on 13 March 2009,
as a PCT International Patent application in the name of
ADC Telecommunications, Inc., a U.S. national corpora-
tion, applicant for the designation of all countries except
the U.S., and Thomas Marcouiller, a citizen of the U.S.,
applicant for the designation of the U.S. only, and claims
priority to U.S. Provisional Patent Application Serial No.
61/036,271 filed on 13 March 2008.

Technical Field

[0002] The present disclosure relates generally to fiber
optic cable networks. More specifically, the present dis-
closure relates to methods for connecting a fiber optic
connector to a fiber optic cable.

Background

[0003] Fiber optic telecommunications technology is
becoming more prevalent in part because service pro-
viders want to deliver high bandwidth communication ca-
pabilities to customers. A typical fiber optic telecommu-
nications system includes a network of fiber optic cables
(e.g., distribution cables or branch cables such as drop
cables or stub cables) routed from a central location (e.g.,
a service provider’s central office) to remote locations in
close proximity to subscribers. The fiber optic telecom-
munications systems also can include additional compo-
nents, such as fiber distribution hubs housing optical
splitters for splitting optical signals and drop terminals
providing interconnect locations for facilitating connect-
ing subscribers to the fiber optic network.
[0004] U.S. Patent Publication No. 2006/0233506A1,
now U.S. Patent No. 7,349,605, discloses a fiber optic
network including a distribution cable having factory ter-
minated breakout locations. Each factory terminated
breakout location includes a tether having a free end con-
nectorized with a factory installed multi-fiber connector.
In the field, the multi- fiber connector allows the tether to
be quickly connected to a branch cable. One end of the
branch cable includes a multi-fiber connector adapted to
interconnect with the multi-fiber connector of the tether
to provide optical connections between the optical fibers
of the branch cable and the optical fibers of the tether.
The other end of the branch cable is connected to a drop
terminal.
[0005] When an optical connector is installed at the
end of an optical cable such as a branch cable, it is often
desirable to have a certain length of excess fiber that
extends beyond a jacketed end portion of the cable to
facilitate the connector installation process. For example,
the excess fiber length facilitates low pressure polishing
of a ferrule of the fiber optic connector and also facilitates
mechanically coupling the fiber optic connector to the

fiber optic connector. However, due to friction within the
fiber optic cable, it can be difficult to withdraw a sufficient
length of fiber from the end of the cable for use during
the installation process. This is particularly true for longer
lengths of cable (e.g., cable longer than 18 feet). Im-
proved techniques for connectorizing fiber optic cables
are needed.

Summary

[0006] The present disclosure relates to techniques for
facilitating installing a fiber optic connector at the end of
a fiber optic cable. One aspect of the disclosure involves
using a looping process to allow a length of optical fiber
to be withdrawn from an end of a fiber optic cable without
breaking the fiber. By providing the length of optical fiber
at the end of the fiber optic cable, installation and
processing of a fiber optic connector at the end of the
fiber optic cable is facilitated. In certain embodiments,
the fiber optic cable includes one or more strength mem-
bers that extend continuously along the length of the fiber
optic cable, and the fiber withdrawal process allows the
length of fiber to be withdrawn without cutting, breaking
or otherwise providing a discontinuity in the one or more
strength members.
[0007] The invention is defined in claim 1.

Brief Description of the Drawings

[0008]

FIG. 1 is a cutaway view of an example fiber optic
cable.
FIG. 2 is a flowchart illustrating an example method
to attach a connector to a fiber optic cable by looping
the fiber optic cable.
FIG. 3 is an example cross-sectional view of the fiber
optic cable with lengthwise slits in the jacket of the
fiber optic cable.
FIG. 4 is an example view of the fiber optic cable
after a technician bends the fiber optic cable into a
loop.

Detailed Description

[0009] This disclosure describes techniques for attach-
ing a fiber optic connector to a fiber optic cable. As de-
scribed herein, in one embodiment, lengthwise slits are
made into a jacket and a buffer tube of a fiber optic cable,
thereby exposing interior segments of the optical fibers
of the fiber optic cable. A loop is then made in the fiber
optic cable at the slits. The ends of the optical fibers can
then telescopically slide out the end of the fiber optic ca-
ble. When this happens, the exposed interior segments
of the optical fibers slide out of the buffer tube and the
jacket through the slits, forming a smaller loop within the
loop. A connector may then be attached to the exposed
ends of the optical fibers. Further processing such as
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polishing can be performed. Thereafter, the fiber optic
cable is unlooped and the exposed interior segments of
the optical fibers slide back into the buffer tube and jacket.
The buffer tube and jacket may then be resealed and
strength members of the fiber optic cable can be coupled
to the fiber optic connector.
[0010] The techniques described in this disclosure
may provide several advantages. For instance, it is fre-
quently desirable to expose terminal segments of the op-
tical fibers that are several inches long when attaching a
connector to a fiber optic cable. A terminal segment of
an optical fiber is a segment of the optical fiber that is at
one end of the optical fiber. In general, for some fiber
optic cables, internal friction prevents an optical fiber from
sliding within the fiber optic cable when the fiber optic
cable is longer than a predetermined distance (e.g.,
eighteen feet in some cases). If one were to pull an optical
fiber within a fiber optic cable that is longer than eighteen
feet, the optical fiber would likely break. For this reason,
a technician cannot slide the optical fibers within the fiber
optic cable to expose the terminal segments of the optical
fibers when attaching a connector to the fiber optic cable.
However, in accordance with the techniques of this dis-
closure, the optical fibers do not need to slide within the
fiber optic cable for more than a predetermined distance
because the slit and loop can be made within the prede-
termined distance of the end of the fiber optic cable. Con-
sequently, the optical fibers only slide within the portion
of the fiber optic cable between the end of the fiber optic
cable and the loop. In this way, the techniques may over-
come problems associated with internal friction when
sliding optical fibers within a fiber optic cable.
[0011] The techniques of this disclosure may be im-
plemented as a method that includes receiving a fiber
optic cable having an optical fiber that is capable of trans-
mitting light signals; a buffer tube that surrounds the op-
tical fiber; a strength member that provides additional
tensile strength to the fiber optic cable; and a jacket that
surrounds the strength member, the buffer tube, and the
optical fiber. The method also includes creating a length-
wise slit in the jacket of the fiber optic cable, thereby
exposing an interior segment of the buffer tube. In addi-
tion, the method includes creating a lengthwise slit in the
exposed interior segment of the buffer tube, thereby ex-
posing an interior segment of the optical fiber. Further-
more, the method includes bending the fiber optic cable
into a bent position at the slit in the buffer tube, such that
the lengthwise slit in the buffer tube is on a concave sur-
face of the fiber optic cable. The method also comprises
sliding, while the fiber optic cable is in the bent position,
the optical fiber lengthwise within the buffer tube such
that a terminal segment of the optical fiber protrudes out-
wardly beyond an end of the buffer tube and such that
the interior segment of the optical fiber slides out of the
slit in the buffer tube. The method also includes attaching,
after sliding the optical fiber within the buffer tube, a con-
nector to an end of the terminal segment of the optical
fiber. Furthermore, the method includes unbending, after

attaching the connector, the fiber optic cable such that
the interior segment of the optical fiber returns to its orig-
inal position within the buffer tube. In addition, the method
comprises sealing, after unbending the fiber optic cable,
the slit in the jacket.
[0012] FIG. 1 is a cutaway view of an example fiber
optic cable 2. FIG. 1 is provided for purposes of expla-
nation only and is not intended to represent all types of
fiber optic cables that can be used with the techniques
of this disclosure. For instance, fiber optic cables includ-
ing more or fewer components may be used with the
techniques of this disclosure.
[0013] Fiber optic cable 2 is a type of fiber optic cable
that is capable of transmitting optical signals such as
pulses of light that convey data. Fiber optic cable 2 may
be used in a variety of settings. A wide variety of different
types of data may be transmitted over fiber optic cable
2. These types of data may include voice data, Internet
data, audio/video data, medical data, military data, busi-
ness data, governmental data, and other types of data.
In certain embodiments, fiber optic cable 2 can be used
as a branch cable (e.g., a drop or a stub cable) that
branches from a branch location of a main trunk of a
distribution cable. In certain embodiments, an opposite
end of fiber optic cable 2 can be connected to a drop
terminal such as the drop terminal disclosed at U.S. pat-
ent application Serial No. 11/728,043, now U.S. Patent
No. 7,512,304.
[0014] As illustrated in the example of FIG. 1, fiber optic
cable 2 comprises a set of optical fibers 4A through 4N
(collectively, "optical fibers 4"). Each of optical fibers 4 is
capable of transmitting pulses of light that convey data.
The number of optical fibers in the set of optical fibers 4
may vary depending on the type of fiber optic cable 2.
For instance, some types of fiber optic cable include
twelve optical fibers, other types of fiber optic cable may
include six optical fibers, and still other types of fiber optic
cable may only include a single optical fiber. Each of op-
tical fibers 4 includes a core surrounded by a cladding
and one or more protective coatings (e.g., acrylate coat-
ings). The cladding reflects light rays in the core, provid-
ing total internal reflection. The core of an optical fiber
may be made of a variety of materials including glass
and plastic. External surfaces of different ones of optical
fibers 4 may be differently colored in order to allow a
technician to easily identify optical fibers 4.
[0015] A buffer tube 6 surrounds optical fibers 4. Buffer
tube 6 may serve several purposes. For instance, buffer
tube 6 may provide mechanical isolation of optical fibers
4 from other parts of fiber optic cable 2. In addition, buffer
tube 6 may protect optical fibers 4 from physical damage.
Buffer tube 6 may be a "loose buffer" that is composed
of a plastic tube that can contain a lubricating gel that at
least partially fills the voids within buffer tube 6 between
optical fibers 4.
[0016] In addition to optical fibers 4 and buffer tube 6,
fiber optic cable 2 also includes a first strength member
8A and a second strength member 8B (collectively,
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"strength members 8"). In the example of FIG. 1, strength
members 8 are disposed on opposed sides of buffer tube
6. Strength members 8 may serve to provide tensile
strength and cut resistance to fiber optic cable 2. Strength
members 8 may be composed of a variety of materials
including epoxy reinforced with glass rovings.
[0017] A jacket 10 surrounds buffer tube 6 and strength
members 8. Jacket 10 may be composed of a durable
material that protects buffer tube 6 and strength members
8 from damage by external physical forces. For instance,
jacket 10 may be composed of a variety of different types
of materials including plastic, rubber, resin, or another
type of material. Jacket 10 may also serve to hold buffer
tube 6 and strength members 8 in appropriate positions
relative to one another. As illustrated in the example of
FIG. 1, jacket 10 holds buffer tube 6 and strength mem-
bers 8 together such that strength member 8A, buffer
tube 6, and strength member 8B are aligned in a plane
that is perpendicular to their lengthwise axes. However,
it should be appreciated that jacket 10 may hold buffer
tube 6 and strength members 8 into other positions.
[0018] Furthermore, fiber optic cable 2 may include a
filler 12 that fills any excess space within jacket 10. Filler
12 may serve to prevent buffer tube 6 and strength mem-
bers 8 from moving excessively within jacket 10. Filler
12 may be composed of glass fibers, plastic fibers, or-
ganic fibers, a gel, or some other material.
[0019] In many circumstances, fiber optic cables, such
as fiber optic cable 2, may be manufactured in long seg-
ments. For example, fiber optic cable 2 may be several
hundred meters long. One end of fiber optic cable 2 may
be connected to a drop cable and the opposite end may
be unconnectorized. To attach a connector to the uncon-
nectorized end fiber optic cable 2, terminal segments of
optical fibers 4 preferably extend beyond the end of fiber
optic cable 2. For example, when attaching a multi-fiber
connector to fiber optic cable 2, it may be desirable for
the terminal segments of optical fibers 4 to extend ap-
proximately seven inches (-18 centimeters) beyond the
ends of jacket 10, strength members 8, and buffer tube 6.
[0020] Several issues may arise when attempting to
expose terminal segments of optical fibers 4 when at-
taching a connector to fiber optic cable 2. For example,
friction within fiber optic cable 2 may prevent the expo-
sure of terminal segments of optical fibers 4 by telescop-
ically sliding optical fibers 4 out of an end of buffer tube
6 when fiber optic cable 2 is longer than a certain length.
[0021] To facilitate exposing terminal segments of op-
tical fibers 4, an operation 20, illustrated in FIG. 2, may
be used to attach a connector to fiber optic cable 2. Op-
eration 20 can be used by a technician in the field or at
the factory. It should be appreciated that a fully automatic
machine or a technician working with a machine may
perform operation 20.
[0022] Initially, in operation 20, a technician receives
fiber optic cable 2 (22). After the technician receives fiber
optic cable 2, the technician creates one or more length-
wise slits in jacket 10 of fiber optic cable 2 (24). When

the technician wants to expose seven inches (∼18 cm)
of the terminal segments of optical fibers 4, the technician
may create the slits starting at about 3.5 feet (∼107 cm)
from the end of fiber optic cable 2 and ending about 4
feet 10 inches (∼148 cm) from the end of fiber optic cable
2. Thus, the slits may be approximately sixteen inches
(∼41 cm) long. Creating the slits in jacket 10 exposes an
interior segment of buffer tube 6.
[0023] After the technician creates the slits in jacket
10, the technician may create a slit in the exposed interior
segment of buffer tube 6 (26). The slit in the exposed
interior segment of buffer tube 6 may be approximately
as long as the slits in jacket 10. Creating the slit in the
exposed interior segment of buffer tube 6 exposes inte-
rior segments of optical fibers 4.
[0024] After the technician creates the slit in buffer tube
6, the technician bends fiber optic cable 2 into a bent
position at the slit in buffer tube 6 (28). The technician
may bend fiber optic cable 2 in a variety of ways. For
example, the technician may bend fiber optic cable 2 into
a full or partial loop, an arc, or another type of curve.
Furthermore, when the technician bends fiber optic cable
2, the technician may bend fiber optic cable 2 such that
the slit in buffer tube 6 is on the concave surface of the
curve. Once the technician bends fiber optic cable 2 into
the bent position, the technician may use a clamp or an-
other device to hold fiber optic cable 2 in the bent position
(30).
[0025] When fiber optic cable 2 is clamped into the
bent position, the technician may cut back a small amount
of jacket 10 and buffer tube 6 at the end of fiber optic
cable 2, thereby exposing short terminal segments of op-
tical fibers 4 (32). For example, by stripping back jacket
10 and buffer tube 6, the technician may expose terminal
segments of optical fibers 4 that can be about one or two
centimeters long.
[0026] Next, the technician may use the short exposed
terminal segments of optical fibers 4 to slide optical fibers
4 lengthwise within buffer tube 6 such that the terminal
segments of optical fibers 4 protrude outwardly beyond
the ends of buffer tube 6, strength members 8, and jacket
10 by an appropriate length (34). The technician may
slide optical fibers 4 within buffer tube 6 in a variety of
ways. For instance, the technician may pull the exposed
ends of optical fibers 4, causing optical fibers 4 to slide
within buffer tube 6. The technician may continue pulling
on the exposed terminal segments of optical fibers 4 until
the exposed terminal segments of optical fibers 4 pro-
trude outwardly beyond the ends of buffer tube 6, strength
members 8 and jacket 10 by an appropriate length.
[0027] When the technician slides optical fibers 4
lengthwise within buffer tube 6, the exposed interior seg-
ments of optical fibers 4 slide out of buffer tube 6 through
the slit in buffer tube 6 and the slits in jacket 10. When
the exposed interior segments of optical fibers 4 slide out
of buffer tube 6, the exposed interior segments of optical
fibers 4 may assume various shapes depending on how
the technician bent fiber optic cable 2. For instance, when
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the technician has bent fiber optic cable 2 into a curve
with the slit in the exposed interior segment of buffer tube
6 on a concave side of the curve and slid optical fibers 4
within buffer tube 6, the exposed interior segments of
optical fibers 4 form chords within the curve. In another
instance, when the technician has bent fiber optic cable
2 into a loop with the slit in the exposed interior segment
of buffer tube 6 on the inner side of the loop and has slid
optical fibers 4 within buffer tube 6, the exposed interior
segments of optical fibers 4 form smaller loops within the
loop of fiber optic cable 2.
[0028] After the technician slides optical fibers 4 out-
wardly beyond the end of buffer tube 6, the technician
may attach a connector to the exposed terminal seg-
ments of optical fibers 4 (36). The technician may attach
a connector to the exposed terminal segments of optical
fibers 4 in a variety of different ways. For example, the
technician may insert the terminal segments of each of
optical fibers 4 into apertures of a multi-fiber ferrule in a
connector. After the technician inserts the terminal seg-
ments of each of optical fibers 4 into the apertures of the
multi-fiber ferrule, the technician may, in this example,
polish an end face of the multi-fiber ferrule at which the
fiber ends are located.
[0029] After the technician attaches the connector to
the exposed terminal segments of optical fibers 4, the
ends of optical fibers 4 may be polished (37). The ends
of optical fibers 4 may be polished in a wide variety of
ways. For instance, ends of optical fibers 4 may be pol-
ished using a specialized polishing machine. In another
instance, some polishing may be performed by hand. Pol-
ishing the ends of optical fibers 4 while fiber optic cable
2 is in the bend position may, in some circumstances,
ease the polishing process because it may be easier to
properly align the ends of optical fibers 4 with a polishing
surface when strength members 8 are not attached to
the connector.
[0030] Once ends of optical fibers 4 are polished, the
technician may unbend (i.e., straighten) fiber optic cable
2 (38). As the technician straightens fiber optic cable 2,
the exposed interior segments of optical fibers 4 slide
back into buffer tube 6 through the slit in buffer tube 6.
Furthermore, as the technician straightens fiber optic ca-
ble 2, the exposed terminal segments of optical fibers 4
telescopically slide back into buffer tube 6. As the terminal
segments of optical fibers 4 slide back into buffer tube 6,
the connector slides along with the terminal segments of
optical fibers 4 toward the end of buffer tube 6. When the
connector slides close enough to the end of buffer tube
6, the technician may insert strength members 8 into
strength member receptacles of the connector. The
strength member receptacles of the connector may be
apertures in the connector that serve to hold strength
members 8. Ultimately, when fiber optic cable 2 is
straight, the end of jacket 10 is within a jacket collar of
the connector and the end of buffer tube 6 is within a
buffer collar of the connector. The jacket collar of the
connector may be an aperture in the connector that

serves to hold jacket 10 and the buffer collar of the con-
nector may be an aperture in the connector that serves
to hold buffer tube 6.
[0031] When strength members 8 are within the
strength member receptacles, jacket 10 is within the jack-
et collar, and buffer tube 6 is within the buffer collar, the
technician may mechanically attach strength members
8 to the strength member receptacles (40). Mechanically
attaching strength members 8 to the strength member
receptacles may relieve strain that would otherwise be
exerted on optical fibers 4. The technician may mechan-
ically attach strength members 8 to the strength member
receptacles in a variety of ways. For example, the tech-
nician may mechanically attach strength members 8 to
the strength member receptacles by crimping strength
members 8 within the strength member receptacles. In
another example, the technician may mechanically at-
tach strength members 8 to the strength member recep-
tacles with glue, epoxy, or another type of adhesive.
[0032] After the technician mechanically attaches
strength members 8 to the strength member receptacles,
the technician may seal the slit in buffer tube 6 (42). Next,
the technician may seal the slits in jacket 10 (44). The
technician may seal the slit in buffer tube 6 and the slits
in jacket 10 in a variety of ways. For example, the tech-
nician may slide a heat shrink tube onto fiber optic cable
2 before attaching the connector. In this example, the
heat shrink tube has a length that is approximately equal
to the length of the slit in buffer tube 6 and the slits in
jacket 10. Furthermore, in this example, after the techni-
cian attaches the connector and straightens fiber optic
cable 2, the technician may slide the heat shrink tube
over the slit in buffer tube 6 and the slits in jacket 10.
When the heat shrink tube is positioned over the slit in
buffer tube 6 and the slits in jacket 10, the technician may
apply heat to the heat shrink tube. When heat is applied
to the heat shrink tube, the heat shrink tube shrinks in
diameter, forming a tight seal over the slit in buffer tube
6 and the slits in jacket 10. In a second example, after
the technician attaches the connector to fiber optic cable
2 and straightens fiber optic cable 2, the technician may
wrap a heat shrink wrapping around fiber optic cable 2
at the slit in buffer tube 6 and the slits in jacket 10 such
that the heat shrink wrap completely covers the slit in
buffer tube 6 and the slits in jacket 10. The technician
may then apply heat to the heat shrink wrap. When heat
is applied to the heat shrink wrap, the heat shrink wrap
contracts and forms a tight seal over the slit in buffer tube
6 and the slits in jacket 10. In a third example, the tech-
nician may apply an overmold over the slit in buffer tube
6 and the slits in jacket 10. The overmold seals the slit
in buffer tube 6 and the slits in jacket 10.
[0033] FIG. 3 is an example cross-sectional view of
fiber optic cable 2 with a lengthwise slit 50A and a length-
wise slit 50B in jacket 10. As illustrated in the example
of FIG. 3, slit 50A may run parallel to slit 50B. Further-
more, a third slit (not shown) maybe created in jacket 10
that connects slit 50A and slit 50B at one end of slits 50A
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and 50B. Because the third slit connects slit 50A and slit
50B, the portion of jacket 10 between slit 50A and 50B
forms a flap 52. As shown in the example of FIG. 3, flap
52 may be folded back to expose an interior segment of
buffer tube 6. When the technician is resealing fiber optic
cable 2, the technician may replace flap 52 to its original
position.
[0034] Furthermore, as illustrated in the example of
FIG. 3, the technician has created a slit 54 in buffer tube
6, thereby exposing interior segments of optical fibers 4.
[0035] FIG. 4 is an example view of fiber optic cable 2
after the technician bends fiber optic cable 2 into a loop.
As illustrated in the example of FIG. 4, slits 50 and slit
54 are entirely within the looped portion of fiber optic ca-
ble 2 and are on the inner (i.e., concave) surface of fiber
optic cable 2 in the looped portion of fiber optic cable 2.
This view also shows an example position of flap 52 when
fiber optic cable 2 is in the loop.
[0036] In the example of FIG. 4, the technician has slid
terminal segments 60A through 60N (collectively, "termi-
nal segments 60") of optical fibers 4 outwardly beyond
an end 62 of buffer tube 6, an end 64A of strength member
8A, an end 64B of strength member 8B, and an end 66
of jacket 10. Consequently, terminal segments 60 of op-
tical fibers 4 protrude beyond end 62 of buffer tube 6,
end 64A of strength member 8A, end 64B of strength
member 8B, and end 66 of jacket 10. Furthermore, when
the technician slid terminal segments 60 of optical fibers
4 outwardly beyond the end of buffer tube 6, interior seg-
ments of optical fibers 4 slid out of buffer tube 6 and jacket
10 through slit 54 and slits 50, forming a smaller loop 68
within the loop of fiber optic cable 2. The difference be-
tween the circumference of loop 68 and the circumfer-
ence of the loop of fiber optic cable 2 is approximately
equal to the length of exposed terminal segments 60 of
optical fibers 4.
[0037] Furthermore, the example of FIG. 4 illustrates
that a connector 80 may be attached to fiber optic cable
2. As illustrated in the example of FIG. 4, connector 80
includes a multi-fiber ferrule 82. Together, multi-fiber fer-
rule 82 includes a set of small tubes, each having an
inner diameter that is slightly larger than the diameters
of optical fibers 4. When attaching connector 80 to fiber
optic cable 2, the technician inserts each of optical fibers
4 into a different one of the small tubes in multi-fiber fer-
rule 82. The small tubes in multi-fiber ferrule 82 serve to
align optical fibers 4 so that light carried by optical fibers
4 can be transmitted to corresponding optical fibers in a
corresponding connector. Multi-fiber ferrule 82 may be
made of a variety of different materials including, but not
limited to metals, plastics, ceramics, and other types of
materials.
[0038] In addition to multi-fiber ferrule 82, connector
80 comprises a housing 84 that surrounds multi-fiber fer-
rule 82. As illustrated in the example of FIG. 4, housing
84 is shaped such that housing 84 defines a buffer collar
that is designed to hold buffer tube 6 when connector 80
is attached to fiber optic cable 2. The buffer collar has a

diameter that is slightly larger than the outer diameter of
buffer tube 6. In addition, housing 84 is shaped such that
housing 84 defines a jacket collar that is designed to hold
jacket 10 when connector 80 is attached to fiber optic
cable 2. Furthermore, housing 84 is shaped such that
housing 84 defines a first strength member receptacle
and a second strength member receptacle. Each of
strength member receptacles is designed to hold one of
strength members 8 when connector 80 is attached to
fiber optic cable 2.
[0039] From the forgoing detailed description, it will be
evident that modifications and variations can be made in
the methods of the disclosure without departing from the
scope of the claims.

Claims

1. A method comprising:

receiving a fiber optic cable (2) that comprises:

an optical fiber that is capable of transmit-
ting light that conveys data;
a buffer tube (6) that surrounds the optical
fiber;
a strength member (8) that provides addi-
tional tensile strength to the fiber optic cable
(2); and
a jacket (10) that surrounds the strength
member (8), the buffer tube (6), and the op-
tical fiber;

creating a lengthwise slit (50) in the jacket (10)
of the fiber optic cable (2), thereby exposing an
interior segment of the buffer tube (6);
creating a lengthwise slit (54) in the exposed
interior segment of the buffer tube (6), thereby
exposing an interior segment of the optical fiber;
bending the fiber optic cable (2) into a bent po-
sition at the slit (54) in the buffer tube (6) such
that the lengthwise slit (54) in the buffer tube (6)
is on a concave surface of the fiber optic cable
(2);
while the fiber optic cable (2) is in the bent po-
sition, sliding the optical fiber lengthwise within
the buffer tube (6) such that a terminal segment
of the optical fiber protrudes outwardly beyond
an end (62) of the buffer tube (6) and such that
the interior segment of the optical fiber slides
out of the slit (54) in the buffer tube (6);
after sliding the optical fiber within the buffer tube
(6), attaching a connector (80) to an end (60) of
the terminal segment of the optical fiber;
after attaching the connector (80), unbending
the fiber optic cable (2) such that the interior seg-
ment of the optical fiber returns to its original
position within the buffer tube (6); and
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after unbending the fiber optic cable (2), sealing
the slit (50) in the jacket (10).

2. The method of claim 1, further comprising, after un-
bending the fiber optic cable (2), inserting the
strength member (8) into the connector (80).

3. The method of claims 1 and 2, wherein bending the
fiber optic cable (2) comprises bending the fiber optic
cable (2) into a loop.

4. The method of claim 3,
wherein bending the fiber optic cable (2) into the loop
comprises bending the fiber optic cable (2) into a first
loop such that the slit (54) in the exposed interior
segment of the buffer tube (6) is on an inner side of
the first loop; and
wherein sliding the optical fiber comprises sliding the
optical fiber such that the optical fiber forms a second
loop within the first loop, the second loop having a
shorter circumference than the first loop.

5. The method of claims 1-4,
wherein bending the fiber optic cable (2) comprises
bending the fiber optic cable (2) into a curve such
that the slit (54) in the exposed interior segment of
the buffer tube (6) is on a concave side of the curve;
and
wherein sliding the optical fiber comprises sliding the
optical fiber such that the interior segment of the op-
tical fiber forms a chord within the curve.

6. The method of claims 1-5,
wherein the optical fiber further comprises at least
one additional optical fiber within the buffer tube (6);
and
wherein the method further comprises:

sliding the additional optical fiber lengthwise
within the buffer tube (6) such that a terminal
segment of the additional optical fiber protrudes
outwardly beyond the end (62) of the buffer tube
(6) and such that an exposed interior segment
of the additional optical fiber slides out of the slit
(54) in the buffer tube (6); and
attaching the connector (80) to an end (60) of
the terminal segment of the additional optical
fiber.

7. The method of claims 1-6, further comprising, after
bending the fiber optic cable (2) and prior to sliding
the optical fiber within the buffer tube (6), clamping
the fiber optic cable (2) such that the fiber optic cable
(2) remains in the bent position.

8. The method of claims 1-7, wherein attaching the con-
nector (80) comprises mounting the end (60) of the
terminal segment of the optical fiber within a ferrule

in the connector (80).

9. The method of claim 8, further comprising, after
mounting the end (60) of the terminal segment of the
optical fiber within the ferrule, polishing the ferrule.

10. The method of claims 1-9, further comprising, after
unbending the fiber optic cable (2), mechanically at-
taching the connector (80) to the fiber optic cable (2).

11. The method of claims 1-10, further comprising after
attaching the connector (80) and prior to sealing the
slit (50) in the jacket (10), sealing the slit (54) in the
buffer tube (6)

12. The method of claims 1-11, wherein sealing the slit
(50) in the jacket (10) comprises:

sliding a heat shrink tube over the slit (50) in the
jacket (10); and
applying heat to the heat shrink tube, thereby
causing the heat shrink tube to shrink.

13. The method of claims 1-12, wherein sealing the slit
(50) in the jacket (10) comprises:

wrapping a heat shrink wrap around the fiber
optic cable (2) at the slit (50) in the jacket (10);
and
applying heat to the heat shrink wrap, thereby
causing the heat shrink wrap to shrink.

14. The method of claims 1-13, wherein sealing the slit
(50) in the jacket (10) comprises applying an over-
mold at the slit (50) in the jacket (10).

15. The method of claims 1-14,
wherein creating the slit (50) in the jacket (10) com-
prises creating the slit (50) in the jacket (10) such
that the slit (50) in the jacket (10) is approximately
41 centimeters in length; and
wherein sliding the optical fiber comprises sliding the
optical fiber such that the terminal segment of the
optical fiber protrudes approximately 18 centimeters
beyond the end (62) of the buffer tube (6).

Patentansprüche

1. Verfahren, aufweisend:

Empfangen eines Glasfaserkabels (2), das Fol-
gendes aufweist:

eine Glasfaser, die imstande ist, Licht zu
übertragen, das Daten befördert;
eine Aderhülle (6), die die Glasfaser umgibt;
ein Verstärkungselement (8), das dem
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Glasfaserkabel (2) zusätzliche Zugfestig-
keit verleiht; und
einen Mantel (10), der das Verstärkungse-
lement (8), die Aderhülle (6) und die Glas-
faser umgibt;

Bilden eines längs verlaufenden Schlitzes (50)
im Mantel (10) des Glasfaserkabels (2), wo-
durch ein inneres Segment der Aderhülle (6)
freigelegt wird;
Bilden eines längs verlaufenden Schlitzes (54)
im freiliegenden inneren Segment der Aderhülle
(6), wodurch ein inneres Segment der Glasfaser
freigelegt wird;
Biegen des Glasfaserkabels (2) in eine geboge-
ne Position am Schlitz (54) in der Aderhülle (6),
so dass der längs verlaufende Schlitz (54) in der
Aderhülle (6) auf einer konkaven Oberfläche
des Glasfaserkabels (2) liegt;
während das Glasfaserkabel (2) in der geboge-
nen Position ist, Verschieben der Glasfaser in
Längsrichtung innerhalb der Aderhülle (6), so
dass ein Anschlusssegment der Glasfaser über
ein Ende (62) der Aderhülle (6) hinausragt und
dass das innere Segment der Glasfaser aus
dem Schlitz (54) in der Aderhülle (6) gleitet;
nach dem Verschieben der Glasfaser innerhalb
der Aderhülle (6), Befestigen eines Steckverbin-
ders (80) an einem Ende (60) des Anschlussse-
gments der Glasfaser;
nach Befestigen des Steckverbinders (80), Ge-
raderichten des Glasfaserkabels (2), so dass
das innere Segment der Glasfaser wieder in sei-
ne ursprüngliche Position innerhalb der Ader-
hülle (6) zurückkehrt; und
nach dem Geraderichten des Glasfaserkabels
(2), Versiegeln des Schlitzes (50) im Mantel
(10).

2. Verfahren nach Anspruch 1, des Weiteren umfas-
send, nach dem Geraderichten des Glasfaserkabels
(2), Einsetzen des Verstärkungselements (8) in den
Steckverbinder (80).

3. Verfahren nach Anspruch 1 und 2, wobei das Biegen
des Glasfaserkabels (2) Biegen des Glasfaserka-
bels (2) zu einer Schleife umfasst.

4. Verfahren nach Anspruch 3,
wobei das Biegen des Glasfaserkabels (2) zu einer
Schleife Biegen des Glasfaserkabels (2) zu einer
ersten Schleife umfasst, so dass der Schlitz (54) in
dem freiliegenden inneren Segment der Aderhülle
(6) an einer Innenseite der ersten Schleife liegt; und
wobei das Verschieben der Glasfaser Verschieben
der Glasfaser umfasst, sodass die Glasfaser eine
zweite Schleife innerhalb der ersten Schleife mit ei-
nem kürzeren Umfang als die erste Schleife bildet.

5. Verfahren nach Ansprüchen 1 bis 4,
wobei das Biegen des Glasfaserkabels (2) Biegen
des Glasfaserkabels (2) zu einer Kurve umfasst, so
dass der Schlitz (54) in dem freiliegenden inneren
Segment der Aderhülle (6) an einer konkaven Seite
der Kurve liegt; und
wobei das Verschieben der Glasfaser Verschieben
der Glasfaser umfasst, sodass das innere Segment
der Glasfaser eine Sehne innerhalb der Kurve bildet.

6. Verfahren nach Ansprüchen 1 bis 5,
wobei die Glasfaser ferner zumindest eine zusätzli-
che Glasfaser innerhalb der Aderhülle (6) aufweist;
und
wobei das Verfahren ferner aufweist:

Verschieben der zusätzlichen Glasfaser in
Längsrichtung innerhalb der Aderhülle (6), so
dass ein Anschlusssegment der zusätzlichen
Glasfaser über das Ende (62) der Aderhülle (6)
hinausragt und dass das freiliegende innere
Segment der zusätzlichen Glasfaser aus dem
Schlitz (54) in der Aderhülle (6) gleitet; und
Befestigen des Steckverbinders (80) an einem
Ende (60) des Anschlusssegments der zusätz-
lichen Glasfaser.

7. Verfahren nach Ansprüchen 1 bis 6, ferner aufwei-
send, nach dem Biegen des Glasfaserkabels (2) und
vor dem Verschieben der Glasfaser in Längsrichtung
innerhalb der Aderhülle (6), Festklemmen des Glas-
faserkabels (2), so dass das Glasfaserkabel (2) in
der gebogenen Position bleibt.

8. Verfahren nach Ansprüchen 1 bis 7, wobei das Be-
festigen des Steckverbinders (80) Montieren des En-
des (60) des Anschlusssegments der Glasfaser in-
nerhalb einer Aderendhülse im Steckverbinder (80)
umfasst.

9. Verfahren nach Anspruch 8, ferner aufweisend,
nach dem Montieren des Endes (60) des Anschluss-
segments der Glasfaser innerhalb der Aderendhül-
se, Polieren der Aderendhülse.

10. Verfahren nach Ansprüchen 1 bis 9, ferner aufwei-
send, nach dem Geraderichten des Glasfaserkabels
(2), mechanisches Befestigen des Steckverbinders
(80) am Glasfaserkabel (2).

11. Verfahren nach Ansprüchen 1 bis 10, ferner aufwei-
send, nach dem Befestigen des Steckverbinders
(80) und vor dem Versiegeln des Schlitzes (50) im
Mantel (10), Versiegeln des Schlitzes (54) in der
Aderhülle (6).

12. Verfahren nach Ansprüchen 1 bis 11, wobei das Ver-
siegeln des Schlitzes (50) im Mantel (10) Folgendes
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aufweist:

Verschieben eines Heißschrumpfschlauchs
über dem Schlitz (50) im Mantel (10); und
Anwenden von Wärme auf dem Heißschrumpf-
schlauch, was ein Schrumpfen des
Heißschrumpfschlauchs bewirkt.

13. Verfahren nach Ansprüchen 1 bis 12, wobei das Ver-
siegeln des Schlitzes (50) im Mantel (10) Folgendes
aufweist:

Umhüllen des Glasfaserkabels (2) mit einer
Heißschrumpfhülle am Schlitz (50) im Mantel
(10); und
Anwenden von Wärme auf die Heißschrumpf-
hülle, was ein Schrumpfen der Heißschrumpf-
hülle bewirkt.

14. Verfahren nach Ansprüchen 1 bis 13, wobei das Ver-
siegeln des Schlitzes (50) im Mantel (10) Aufbringen
einer Umspritzung an dem Schlitz (50) im Mantel
(10) umfasst.

15. Verfahren nach Ansprüchen 1 bis 14,
wobei das Bilden des Schlitzes (50) im Mantel (10)
Bilden des Schlitzes (50) im Mantel (10) umfasst,
sodass der Schlitz (50) im Mantel (10) etwa 41 Zen-
timeter lang ist; und
wobei das Verschieben der Glasfaser Verschieben
der Glasfaser umfasst, sodass das Anschlussseg-
ment der Glasfaser etwa 18 Zentimeter über das En-
de (62) der Aderhülle (6) hinausragt.

Revendications

1. Procédé consistant à :

recevoir un câble à fibre optique (2) qui
comprend :

une fibre optique qui peut transmettre de la
lumière qui transporte des données ;

un tube tampon (6) qui entoure la fibre
optique ;
un élément de renfort (8) qui donne une
résistance à la traction supplémentaire
au câble à fibre optique (2) ; et
une gaine (10) qui entoure l’élément de
renfort (8), le tube tampon (6) et la fibre
optique ;

créer une fente dans le sens de la longueur
(50) dans la gaine (10) du câble à fibre op-
tique (2), ce qui permet d’exposer un seg-
ment intérieur du tube tampon (6) ;

créer une fente dans le sens de la longueur
(54) dans le segment intérieur exposé du
tube tampon (6), ce qui permet d’exposer
un segment intérieur de la fibre optique ;
plier le câble à fibre optique (2) dans une
position pliée au niveau de la fente (54)
dans le tube tampon (6) de telle sorte que
la fente dans le sens de la longueur (54)
dans le tube tampon (6) se trouve sur une
surface concave du câble à fibre optique
(2) ;
alors que le câble à fibre optique (2) se trou-
ve dans la position pliée, faire glisser la fibre
optique dans le sens de la longueur dans le
tube tampon (6) de telle sorte qu’un seg-
ment terminal de la fibre optique fasse saillie
vers l’extérieur au-delà d’une extrémité (62)
du tube tampon (6) et de telle sorte que le
segment intérieur de la fibre optique glisse
en dehors de la fente (54) dans le tube tam-
pon (6) ;
après le glissement de la fibre optique dans
le tube tampon (6), fixer un connecteur (80)
à une extrémité (60) du segment terminal
de la fibre optique ;
après la fixation du connecteur (80), déplier
le câble à fibre optique (2) de telle sorte que
le segment intérieur de la fibre optique re-
tourne à sa position d’origine dans le tube
tampon (6) ; et
après le dépliage du câble à fibre optique
(2), sceller la fente (50) dans la gaine (10).

2. Procédé selon la revendication 1, consistant en
outre, après le dépliage du câble à fibre optique (2),
à insérer l’élément de renfort (8) dans le connecteur
(80).

3. Procédé selon les revendications 1 et 2, dans lequel
le pliage du câble à fibre optique (2) consiste à plier
le câble à fibre optique (2) en une boucle.

4. Procédé selon la revendication 3,
dans lequel le pliage du câble à fibre optique (2) en
boucle consiste à plier le câble à fibre optique (2) en
une première boucle de telle sorte que la fente (54)
dans le segment intérieur exposé du tube tampon
(6) se trouve sur un côté interne de la première
boucle ; et
dans lequel le glissement de la fibre optique consiste
à faire glisser la fibre optique de telle sorte que la
fibre optique forme une seconde boucle dans la pre-
mière boucle, la seconde boucle ayant une circon-
férence plus courte que celle de la première boucle.

5. Procédé selon les revendications 1 à 4,
dans lequel le pliage du câble à fibre optique (2) con-
siste à plier le câble à fibre optique (2) en une courbe
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de telle sorte que la fente (54) dans le segment in-
térieur exposé du tube tampon (6) se trouve sur un
côté concave de la courbe ; et
dans lequel le glissement de la fibre optique consiste
à faire glisser la fibre optique de telle sorte que le
segment intérieur forme une corde dans la courbe.

6. Procédé selon les revendications 1 à 5,
dans lequel la fibre optique comprend en outre au
moins une fibre optique supplémentaire dans le tube
tampon (6) ; et
dans lequel le procédé consiste en outre à :

faire glisser la fibre optique supplémentaire
dans le sens de la longueur dans le tube tampon
(6) de telle sorte qu’un segment terminal de la
fibre optique supplémentaire fasse saillie vers
l’extérieur au-delà de l’extrémité (62) du tube
tampon (6) et de telle sorte qu’un segment inté-
rieur exposé de la fibre optique glisse en dehors
de la fente (54) dans le tube tampon (6) ; et
fixer le connecteur (80) à une extrémité (60) du
segment terminal de la fibre optique supplémen-
taire.

7. Procédé selon les revendications 1 à 6, consistant
en outre, après le pliage du câble à fibre optique (2)
et avant le glissement de la fibre optique dans le tube
tampon (6), à serrer le câble à fibre optique (2) de
telle sorte que le câble à fibre optique (2) reste en
position pliée.

8. Procédé selon les revendications 1 à 7, dans lequel
la fixation du connecteur (80) consiste à monter l’ex-
trémité (60) du segment terminal de la fibre optique
dans une ferrule dans le connecteur (80).

9. Procédé selon la revendication 8, consistant en
outre, après le montage de l’extrémité (60) du seg-
ment terminal de la fibre optique dans la ferrule, à
polir la ferrule.

10. Procédé selon les revendications 1 à 9, consistant
en outre, après le dépliage du câble à fibre optique
(2), à fixer de manière mécanique le connecteur (80)
au câble à fibre optique (2).

11. Procédé selon les revendications 1 à 10, consistant
en outre, après la fixation du connecteur (80) et avant
le scellement de la fente (50) dans la gaine (10), à
sceller la fente (54) dans le tube tampon (6).

12. Procédé selon les revendications 1 à 11, dans lequel
le scellement de la fente (50) dans la gaine (10) con-
siste à :

faire glisser un tube thermorétractable par-des-
sus la fente (50) dans la gaine (10) ; et

appliquer de la chaleur au tube thermorétracta-
ble, ce qui provoque le rapetissement du tube
thermorétractable.

13. Procédé selon les revendications 1 à 12, dans lequel
le scellement de la fente (50) dans la gaine (10) con-
siste à :

envelopper un film thermorétractable autour du
câble à fibre optique (2) au niveau de la fente
(50) dans la gaine (10) ; et
appliquer de la chaleur au film thermorétracta-
ble, ce qui provoque le rapetissement du tube
thermorétractable.

14. Procédé selon les revendications 1 à 13, dans lequel
le scellement de la fente (50) dans la gaine (10) con-
siste à appliquer un surmoulage au niveau de la fente
(50) dans la gaine (10).

15. Procédé selon les revendications 1 à 14,
dans lequel la création de la fente (50) dans la gaine
(10) consiste à créer la fente (50) dans la gaine (10)
de telle sorte que la fente (50) dans la gaine (10)
fasse environ 41 centimètres en longueur ; et
dans lequel le glissement de la fibre optique consiste
à faire glisser la fibre optique de telle sorte que le
segment terminal de la fibre optique fasse saillie
d’environ 18 centimètres au-delà de l’extrémité (62)
du tube tampon (6).
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